Abstract. We define the concept of weakly f-compatible pair (f,S) in non-Archimedean Menger probabilistic metric spaces and obtain a common fixed point theorem for four maps which improves a theorem of Y.J.Cho.et.al.
Introduction
Recently Y.J.Cho et.al [4] introduced the concepts of compatible mappings and compatible mappings of type (A) in non-Archimedean Menger probabilistic metric spaces and obtained some common fixed point theorems in the space. In this paper we prove a common fixed point theorem which generalizes a theorem of Y.J.Cho et.al [4] by introducing the notion of weakly compatible pair of mappings in non -Archimedean PM-Space. For terminologies, notations and properties of probabilistic metric spaces, refer to [1] , [2] , [3] and [4] . DEFINITION 1: A distribution function is a mapping F: IR + → IR + which is non decreasing and left continuous with inf F = 0 and sup F = 1. We will denote D by the set of all distribution functions. DEFINITION 2: Let X be any non empty set. An ordered pair (X, F) is called a non-Archimedean probabilistic metric space (briefly a N.A. PMspace) if F is a mapping from X ×X into D satisfying the following conditions (We shall denote the distribution function F(x, y) by F (x, y) for all x, y ∈ X): (2.1) F (x, y, t) = 1 for all t > 0 if and only if x = y, 
A non-Archimedean Menger PM-space is an ordered triplet (X, F, ∆) where ∆ is t-norm and (X, F) is a non-Archimedean PM-space satisfying the following condition: 
Let {x n } be a sequence in X such that x n < 1/2 ∀n and Suppose that for some x 0 ∈ X, there exists a sequence {x n } in X such that Ax 2n = T x 2n+1 (= y 2n , say) and Bx 2n+1 = Sx 2n+2 (= y 2n+1 , say) for n =0,1,.. Then {y n } is a Cauchy sequence in X. Further assume that {y n } converges to some z ∈ X . Then z is the unique common fixed point of A, B, S and T if one of the following statements is true.
(i) (A, S) is A-continuous at z and (A, S) is weakly A-compatible at z, (B, T ) is partially commuting at z, Az ∈ T (X) and Bz ∈ S(X). (ii) (B, T ) is B-continuous at z and (B, T ) is weakly B-compatible at z, (A, S) is partially commuting at z, Az ∈ T (X) and Bz ∈ S(X). (iii) (A, S) is S-continuous at z and (A, S) is weakly S-compatible at z, (B, T ) is partially commuting at z and Az ∈ T (X). (iv) (B, T ) is T -continuous at z and (B, T ) is weakly T -compatible at z, (A, S)
is partially commuting at z and Bz ∈ S(X). PROOF: Since Ax 2n = T x 2n+1 from (14.1) we have θ(y 2n , y 2n+1 , t) = θ(Ax 2n , Bx 2n+1 , t) ≤ Ψ(θ (y 2n−1 , y 2n , t) ). Since Sx 2n = Bx 2n−1 from (14.1) we have θ(y 2n , y 2n−1 , t) = θ(Ax 2n , Bx 2n−1 , t) ≤ Ψ(θ (y 2n−1 , y 2n−2 , t) ). Thus θ(y n , y n+1 , t) ≤ Ψ(θ(y n−1 , y n , t)) for n = 1,2,.. Hence θ(y n , y n+1 , t) ≤ Ψ n (θ(y 0 , y 1 , t)) for n = 1,2,.. Since Ψ is monotonically increasing and Ψ(t+) < t for all t > 0 it follows that Ψ n (t) → 0 as n → ∞ for any t > 0. Hence (I) θ(y n , y n+1 , t) → 0 as n → ∞. Suppose {y n } is not a Cauchy sequence. Since g is strictly decreasing, by Lemma (13), there exist ε 0 > 0, t 0 > 0 and two sequences {m k }, {n k } of positive integers such that (a)m k > n k + 1 and
Without loss of generality assume that both m k and n k are even.
Hence {y n } is a Cauchy sequence in X. Further assume that {y n } converges to some z ∈ X . (i) Suppose that the statement (i) is true. Since {Ax 2n } and {Sx 2n } converge to z and (A, S) is A-continuous at z we have {AAx 2n } and {ASx 2n } converge to Az. , t) ) which implies that Bw = z. Since (B, T ) is partially commuting at z and Bw = T w = z. We have (Bz, Bz, t) , θ(z, z, t)+θ(z, Bz, t), θ(Bz, Bz, t) + θ(z, Bz, t)}) = Ψ(θ(z, Bz, t)) which implies that Bz = z. Thus Bz = z = T z. Now z = Bz ∈ S(X), there exists v ∈ X such that Sv = z. θ(Av, Bx 2n+1 , t) ≤ Ψ(max{θ(Sv, T x 2n+1 , t)+ +θ(Av, Sv, t) + θ(Bx 2n+1 , T x 2n+1 , t), θ(Av, Sv, t)+ +θ(Sv, Bx 2n+1 , t), θ(Bx 2n+1 , T x 2n+1 , t) + θ(Av, T x 2n+1 , t)}). Letting n → ∞ we get θ(Av, z, t) ≤ Ψ(max{θ(z, z, t) + θ(Av, z, t) + θ(z, z, t), θ(Av, z, t) + θ(z, z, t), θ(z, z, t) + θ(Av, z, t)}) = Ψ(θ(Av, z, t)) which implies that Av = z. Thus Av = Sv = z. Since (A, S) is weakly A-compatible at z it is partially commuting at z. 
Since (A, S) is weakly
, t) ≤ Ψ(max{θ(SAx 2n , T x 2n+1 , t) + θ(AAx 2n , SAx 2n , t) + θ(Bx 2n+1 , T x 2n+1 , t), θ(AAx 2n , SAx 2n , t) + θ(SAx 2n , Bx 2n+1 , t), θ(Bx 2n+1 , T x 2n+1 , t) + θ(AAx 2n , T x 2n+1 , t)}). Letting n → ∞ we get θ(Az, z, t) ≤ Ψ(max{θ(Az, z, t) + θ(Az, Az, t) + θ(z, z, t), θ(Az, Az, t)+ +θ(Az, z, t), θ(z, z, t) + θ(Az, z, t)}) Case:-Suppose {SSx 2n } converges to Az. θ(ASx 2n , Bx 2n+1 , t) ≤ Ψ(max{θ(SSx 2n , T x 2n+1 , t) + θ(ASx 2n , SSx 2n , t) + θ(Bx 2n+1 , T x 2n+1 , t), θ(ASx 2n , SSx 2n , t) + θ(SSx 2n , Bx 2n+1 , t), θ(Bx 2n+1 , T x 2n+1 , t) + θ(ASx 2n , T x 2n+1 , t)}). Letting n → ∞ we get θ(Az, z, t) ≤ Ψ(max{θ(Az, z, t) + θ(Az, Az, t) + θ(z, z, t), θ(Az, Az, t) + θ(Az, z, t), θ(z, z, t) + θ(Az, z, t)}) = Ψ(θ(Az, z, t)) which implies that Az = z. Since z = Az =∈ T (X) , there exists w ∈ X such that z = T w. θ(Ax 2n , Bw, t) ≤ Ψ(max{θ(Sx 2n , T w, t) + θ(Ax 2n , Sx 2n , t) + θ(Bw, T w, t), θ(Ax 2n , Sx 2n , t) + θ(Sx 2n , Bw, t), θ(Bw, T w, t) + θ(Ax 2n , T w, t)}) Letting n → ∞ we get θ(z, Bw, t) ≤ Ψ(max{θ(z, z, t)+θ(z, z, t)+θ(Bw, z, t), θ(z, z, t)+θ(z, Bw, t), θ(Bw, z, t) + θ(z, z, t)}) = Ψ(θ(z, BwBz = T z. θ(Ax 2n , Bz, t) ≤ Ψ(max{θ(Sx 2n , T z, t) + θ(Ax 2n , Sx 2n , t) + θ(Bz, T z, t), θ(Ax 2n , Sx 2n , t) + θ(Sx 2n , Bz, t), θ(Bz, T z, t) + θ(Ax 2n , T z, t)}). Letting n → ∞ we get θ(z, Bz, t) ≤ Ψ(max{θ(z, Bz, t)+θ(z, z, t)+θ
